waveguide has the additional advantages that: (i) t he size of the core and cladding can be tuned by flow rate; (ii) the direction of waveguide can be switched using pressure; (iii) the interface between the core and cladding streams is smooth; and (iv) diffusion at the core / cladding interface can be tuned to provide a smooth gradient.
Liquid core / solid cladding [1] , and solid core / liquid cladding [2] waveguides are attractive for a range of applications because: (i) the optical transparency of liqui ds can exceed solids; (ii) liquids can be easily changed to reconfigure the waveguide; and (iii) analytes in a liquid can be detected. A liquid core / liquid claddi ng waveguide has the additional advantages that: (i) t he size of the core and cladding can be tuned by flow rate; (ii) the direction of waveguide can be switched using pressure; (iii) the interface between the core and cladding streams is smooth; and (iv) diffusion at the core / cladding interface can be tuned to provide a smooth gradient. Figure 1 (B), and out -coupled in front of an optically flat transparent window by diverting the flow with a radius of curvature of -0.5 mm. The roughness of the PDMS walls was limited by the quality of the mask used (t 1 pm), but the interface between the liqui d core and liquid cladding was measured to be smooth down to the resolution of the microscope objective used for imaging (-1 gim) (Figure 1 (D) , (E) The tunability of the size of the core and cladding streams was exploited to creat e a single-mode optical waveguide. By reducing the flow rate of the core stream in relation to the cladding streams, the size of the core is reduced. By decreasing the overall flow rates, diffusion mixing across the boundary between the core and cladding streams is sufficient to reduce the initial refractive index difference from An = 0.1 to An < 0.002 by the end of the channel. These effects can be combined to reach the condition for only a single mode to propagate in the waveguide, as shown in Figure 2 . A third example of the t unability of this design, is the switching of the output by changing the relative pressure of the cladding streams on either side of the core stream. Figure 4 (A) details the design used, with two extra inlets used to provide the change in pressure with a response time of.-2 s.
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We will present further characterisation of waveguides fabricated by this technique and describe potential applications of this technolog y.
